Halothane, enflurane and isoflurane on abnormal automaticity and triggered rhythmic activity of Purkinje fibers from 24-hour-old infarcted canine hearts.
The effects of inhalation anesthetics halothane, enflurane, and isoflurane on spontaneous impulse initiation (automaticity) and triggered sustained rhythmic activity were examined in Purkinje fibers derived from normal (n = 38) and 24-h-old infarcted canine hearts (n = 27) to further understanding of their influence on the cellular mechanisms underlying generation of cardiac arrhythmias. Purkinje fibers from normal or infarcted hearts were superfused with modified Krebs' solution (37 degrees C) with or without epinephrine (2 or 15 microM) and equilibrated with a 97% O2-3% CO2 gas mixture (control). Transmembrane action potentials were recorded using conventional microelectrode techniques, and Purkinje fibers were exposed to anesthetic concentrations equivalent to 2.0 MAC. Normal Purkinje fibers were not spontaneously active unless exposed to epinephrine. All anesthetics (enflurane greater than halothane, isoflurane; P less than 0.05) increased automaticity of normal Purkinje fibers exposed to either epinephrine concentration. Partially depolarized Purkinje fibers from infarcted hearts were either spontaneously active or were quiescent. For ischemic fibers that beat spontaneously, abnormal automaticity was sustained (duration greater than 300 s) or periodic (duration less than 300 s). Sustained abnormal automaticity was elicited by epinephrine (15 microM) in some quiescent partially depolarized fibers. None of the anesthetics affected the rate of sustained abnormal automaticity, regardless of whether the induction of such automaticity required epinephrine, nor did anesthetics significantly affect the duration of trains of periodic abnormal automaticity. Finally, quiescent, partially depolarized Purkinje fibers were tested for triggered rhythmic activity during pacing at a cycle length of 800 ms.(ABSTRACT TRUNCATED AT 250 WORDS)